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1: (a) (b) (c)
$y$ ($y=0$ ) (a) (c)
(soft-sphere) $i$ ( $m$:(mj) $\sigma$:(\sigma j)
$I_{\dot{l}}(I_{j})$
$i$ $j$ $r_{i}$ $r_{j}$
$(r_{1j}.$ $=r:-r_{j}$
$\models_{ij}\mathrm{t}<\sigma$) $\mathrm{c}_{j}$ $\omega$: $\omega_{j}$
: $v_{\dot{l}j}$ tJ
$\mathrm{K}\mathrm{s}n=r_{ij}/|r_{\dot{\iota}j}|=(n_{x}, n_{y},0)$ kffl4’ $\text{ }$




$v_{n}=n\cdot v_{\dot{l}j}$ , $v_{t}=t\cdot v_{1j}.$ , $u_{t}= \int_{t_{0}}^{\ell}v_{t}\mathrm{d}t$ , (2)
$t=(-n_{y}, n_{x}, 0)$ $i$ $j$
$F_{1j}^{n}$. $F_{\dot{l}j}^{t}$
$F_{ij}^{n}$ $=$ $2Mk_{n}(. \frac{\sigma_{1}+\sigma_{j}}{2}-|r_{\dot{l}j}|)-2M\eta_{n}v_{n}$, (3)




$e_{p}= \exp(-\frac{\pi\eta_{n}}{\sqrt{2k_{n}-\eta_{n}^{2}}})$ , $\tau_{\mathrm{c}}=\frac{\pi}{\sqrt{2k_{n}-\eta_{n}^{2}}}$ (5)
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2 $e_{p}=\sqrt 0=0.7,$ $\mu=0.5$
$\sigma$
$0.8\sigma$ $\sigma$
































3: (a) $\theta$ \mbox{\boldmath $\nu$}(b) $T(\mathrm{c})_{\text{ }}T/\dot{\gamma}^{2}(\mathrm{d})$
$y$ H=50 BC 1
$\theta=20^{\text{ }}$ $H=100$ $\mathrm{B}\mathrm{C}2$ (c)
, $\tilde{T}\propto T$ $T$ ( )
$\tilde{T}$ 0456 $(\theta=20^{\text{ }})$ , 0.513 $(\theta=21^{\text{ }})$ , 0.571 $(\theta=22^{\text{ }})$ , 0.696 $(\theta=23^{\text{ }})$
$n$ ( ) \sigma $m$
$\dot{\gamma}$
































































$e_{p}$ 092 ( $|ht|<\mu|F_{n}|$ )
$\beta 0$ 1 [8]
$\beta$ 1
67






3 $\theta$ \mbox{\boldmath $\nu$}(b) $T(\mathrm{C})_{\text{ }}T/\dot{\gamma}^{2}(\mathrm{d})$ $y$
H=50 BC 1







[10] $fi(\nu)_{\backslash }f2(\nu)_{\text{ }}f_{3}(\nu)$
[5] $1_{\mathrm{O}}^{\mathrm{a}}$
[10] $\omega=<w>$ ($w$ )
$\omega=(\nabla \mathrm{x}v)_{z}/2$ ( [3]) $\omega$
$\mathrm{A}\mathrm{a}_{\mathrm{o}}$
$\tilde{T}\equiv I<(w-\alpha \mathit{1})^{2}>$ $f2(\nu)$ $f3(\nu)$









5: $\theta$ $S\dot{\gamma}/T^{3/2}$ $\nu$ ( ) $f\mathrm{s}(\nu)$ ( ) (a), $\tan\theta$
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